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RESUMEN 
El riesgo elevado de eventos cardiovascu-
lares fatales y no fatales está asociado con 
la alta prevalencia de enfermedad arterial 
periférica, cuya evaluación puede realizarse 
por medio del índice tobillo-brazo (ITB). El 
objetivo de este estudio fue demostrar que 
el ITB y el Cuestionario de Claudicación de 
Edimburgo son herramientas que pueden 
ser utilizadas por las enfermeras en la  pre-
vención y tratamiento de enfermedades 
cardiovasculares (ECV). Se realizó un estudio 
transversal en pacientes de una clínica car-
diovascular, aplicándose el Cuestionario de 
Claudicación de Edimburgo y realizándose 
la medición de cálculo del ITB (PAS tobillo/
PAS braquial). Fueron incluidos 115 pacien-
tes, la mayoría de sexo femenino (57,4%) 
con una edad media de 60,6 años ± 12,5 
años. Los factores de riesgo más frecuentes 
fueron: la hipertensión arterial (64,3%), el 
sedentarismo (48,7%) y los antecedentes 
familiares (58,3%). El estudio demostró que 
el ITB alterado fue un hallazgo frecuente y el 
42,6% con ITB anormal mostró claudicación 
intermitente. El método de evaluación del 
ITB asociado con el Cuestionario de Clau-
dicación de Edimburgo, puede ser utilizado 
fácilmente por los enfermeros para la eva-
luación clínica de los pacientes  sintomáticos 
y asintomáticos de ECV y para la prevención 
de eventos cardiovasculares.   
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RESUMO 
O risco elevado de eventos cardiovascula-
res fatais e não fatais está associado à alta 
prevalência da doença arterial obstruti-
va periférica, avaliada por meio do índice 
tornozelo-braquial (ITB). Objetivou-se de-
monstrar que o ITB e o Questionário de 
Claudicação de Edimburgo são ferramentas 
que podem ser utilizadas pelos enfermei-
ros na prevenção e no tratamento da doen-
ça cardiovascular (DCV). Realizou-se estu-
do transversal em pacientes de uma clínica 
cardiovascular. Aplicou-se o Questionário 
de Claudicação de Edimburgo e verificou-
se a medida do ITB (PAS tornozelo/PAS 
braquial). Foram incluídos 115 pacientes, a 
maioria do sexo feminino (57,4%), com ida-
de média de 60,6 ± 12,5 anos. Os fatores de 
risco mais prevalentes foram hipertensão 
arterial sistêmica (64,3%), sedentarismo 
(48,7%) e história familiar (58,3%). O ITB 
alterado foi um achado frequente e 42,6% 
dos pacientes com ITB anormal apresenta-
ram claudicação intermitente. O método 
de avaliação do ITB, associado ao Questio-
nário de Claudicação de Edimburgo, pode 
ser facilmente utilizado pelos enfermeiros 
para avaliação clínica de pacientes e pre-
venção de eventos cardiovasculares.
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ABSTRACT 
Elevated risk of fatal and non-fatal car-
diovascular events is associated with high 
prevalence of peripheral arterial disease, 
with assessment through the ankle-bra-
chial index (ABI). This study aimed to dem-
onstrate that the ABI and the Edinburgh 
Claudication Questionnaire are tools to be 
used by nurses in prevention and/or treat-
ment of CVD (cardiovascular disease). A 
cross-sectional study was carried out with 
patients from a cardiovascular clinic. The 
Edinburgh Claudication Questionnaire was 
applied and the ABI was measured with 
the formula (ABI= Blood Pressure Ankle/
Blood Pressure Brachial). A total of 115 
patients were included, most were females 
(57.4%), aged 60.6 ± 12.5 years. The most 
prevalent risk factors were hypertension 
(64.3%), physical inactivity (48.7%) and 
family history (58.3%). The study showed 
that abnormal ABI was frequently found 
and 42.6% of the patients with abnormal 
ABI showed intermittent claudication. The 
method to evaluate the ABI associated to 
the Edinburg Claudication Questionnaire, 
can be easily used by nurses in the clinical 
evaluation of asymptomatic and symptom-
atic CVD patients.
DESCRIPTORS
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Ankle brachial index
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INTRODUCTION
Aging causes changes in the walls of blood vessels, af-
fecting the transport of oxygen and nutrients to the tis-
sues. These changes make vessels stiffen, resulting in in-
creased peripheral resistance (1).
Effective diagnostic measures of early intervention are 
needed to minimize the increase in cardiovascular mor-
bidity and mortality(2). A measure of great significance to 
evaluate the cardiovascular deficit is the Ankle-Brachial 
Index (ABI), an important marker of Peripheral Artery Dis-
ease (PAD) in its asymptomatic phase. Patients with PAD 
are five to seven times more likely to suffer acute myocar-
dial infarction (AMI) and cerebrovascular accident (CVA), 
compared to a person who does not suffer from cardio-
vascular disease (CVD)(3).
Measures of ABI between 0.90 and 1.30 are consid-
ered normal, and values above 1.30 or below 0.90 are 
strong predictors of atherosclerotic vascular disease due 
to calcification of the middle layer and therefore rigidity of 
vascular walls(4). The values of ABI and symptoms worsen 
with advancing age, as shown by a cohort study carried 
out in Rio de Janeiro, in which among 248 individuals (of 
the 407 surveyed with PAD), 89.9% had ABI below 0. 90(5).
The risk factors for PAD are similar to CVD and include 
smoking, physical inactivity, diabetes mellitus, systemic 
arterial hypertension (SAH), obesity, advanced age and 
dyslipidemia(6). To assist in the early detection of PAD 
and hence CVD was created an assessment tool called 
The Edinburgh Claudication Questionnaire(7), which aids 
in the differential diagnosis of peripheral vascular dis-
ease. The instrument investigates episodes of claudica-
tion, which are characterized by intense pain in areas 
with arterial blockage - usually the calf, thigh or buttock 
- because of ambulation(8).
In order to monitor changes in the ABI and of inter-
mittent claudication (IC) in a general population over 
time, a study was carried out with 1,592 individuals fol-
lowed for 12 years in the city of Edinburgh, Scotland. 
Among them, 695 had worsening of the ABI and IC. In 
addition to this worsening, another 179 new cases had 
IC. Subjects with abnormal ABI values in the beginning of 
the study were twice more likely to have fatal risks than 
those with normal ABI(9).
The recognition of PAD as a sensitive marker of systemic 
atherosclerosis and the increased risk of fatal and nonfatal 
cardiovascular events become decisive factors for the use 
of the ABI and the Edinburgh Claudication Questionnaire 
in clinical practice. Its results indicate the need to program 
changes in habits, adopting secondary prevention mea-
sures because of the high cardiovascular risk(10).
This study aimed to demonstrate that the ABI and the 
Edinburgh Claudication Questionnaire are tools that can 
be used by nurses in the prevention of CVD.
METHOD
This is a cross-sectional study that was carried out be-
tween January and September/2012, in a clinic specialized 
in cardiovascular examinations. Adults aged ≥18 years with 
at least one risk factor for CVD, in use of medication or not, 
with or without claudication were included. The following 
patients were excluded: Two with cognitive impairment, 
three with amputation of lower limb (LL) or upper limb (UL), 
two obese that required appropriate cuffs and one in which 
there was contraindication of BP measurement at the ankles 
by the presence of painful inflammation and phlebitis.
The study variables were related to the sociodemograph-
ic profile, the score of the Edinburgh Claudication Question-
naire, the ABI and risk factors for CVD such as hypertension, 
sedentary lifestyle, smoking and diabetes mellitus.
The Edinburgh Claudication Questionnaire has been 
culturally adapted into Brazilian Portuguese and validated 
through analysis of sensitivity and specificity for IC(7). It 
contains six questions about discomfort, intensity, onset 
and location of pain in the lower limbs. The responses of-
fer positive and negative options or another option, char-
acterizing the presence or absence of claudication.
The study was approved by the local Ethics Research 
Committee under no. CEP/IC-FUC UP 4703/12. All the 
study participants signed an Informed Consent Form (ICF).
Logistics of the study
After the participants accepted to participate in the 
study and signed the informed consent form, the clinic 
nurses applied a sociodemographic questionnaire and the 
Edinburgh Claudication Questionnaire in a private room. 
The average time to answer the questions was 15 minutes.
In a second step, for the analysis of ABI, patients re-
mained seated or in orthostatic position, and the circum-
ference of the arm was measured to determine the opti-
mal cuff. Then they were placed in supine position to start 
pressure measurements. The brachial artery was located 
and the cuff was adjusted on the brachial pulse. The mea-
sures of the left and right brachial arteries were measured 
according to the VI Brazilian Guidelines on hypertension(11). 
The highest measurement of the pressure obtained by the 
method was used to calculate the ABI. The sound related 
to blood flow velocity was detected with the aid of a Dop-
pler. The dorsalis pedis and tibial pulses were located in the 
ankle, and the pressure of blood and of both lower limbs 
were measured according to the standards recommended 
by the VI Brazilian Guidelines on hypertension.
The measurements of ABI were made by the nurses in 
accordance with the recommended protocol(5,12). The por-
table Vascular Doppler (DV 610 Med Mega) and the premi-
um aneroid sphygmomanometer were used. Patients were 
kept at rest in the supine position and the systolic blood 
pressure (SBP) was measured in all four limbs; the right and 
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The data presented in Figure 1 show the percentage 
of claudication among patients according to ABI measure-
ment. Among those with ABI>1.3 the percentage in the 
sample was 75% (p=0.001).
left pedis arteries of the lower limbs, and the right and left 
brachial arteries of the upper limbs. The ABI was calculated 
based on the highest SBP recorded in the upper and lower 
limbs, whether right or left. The value was obtained by di-
viding the highest value of SBP obtained in each artery of 
the lower limbs by the highest SBP value obtained in the 
upper limbs, according to the formula: ABI= SBP Ankle/SBP 
Brachial(5). The reference values were: abnormal ABI < 0.90 
and >1.30; normal ABI between 0.91 and 1.29(5).
Statistical analysis
Data were entered in Excel for Windows and analyzed 
with the statistical software SPSS version 18.0. The cate-
gorical variables were expressed in percentage and abso-
lute values; the continuous variables as mean ± standard 
deviation or median and interquartile range, in accor-
dance with normal distribution or not. The Chi-squared 
test was used to analyze the association between the vari-
ables. For the sample size calculation it was considered 
the significance level of 5% and power of 80%. The associ-
ation between claudication and ABI was based on a study 
by Torres et al.(12) , in which the percentage difference of 
claudication between patients with normal and abnormal 
ABI was 27.3% in a sample of 72 patients.
RESULTS
A total of 115 patients were evaluated, among which 
57.4% were females, with mean age of 60.6 ± 12.5 years. 
In the assessment of risk factors, hypertension (64.3%), 
sedentary lifestyle (48.7%) and family history (58.3%) 
stand out. An abnormal ABI was found (≤ 0.90 and ≥ 1.3) 
in 42.6% of the sample (Table 1).
Table 2 shows the association of risk factors for CVD and 
abnormal ABI. A sedentary lifestyle was significantly associat-
ed with abnormal ABI values (p=0.05). Other cardiovascular 
risk factors showed no association with abnormal ABI values.
Table 2 - Prevalence of risk factors for CVD associated with ABI 
measurement - Porto Alegre, RS, 2012
Risk Factors Total n=115(%)
Abnormal 
ABI n(%) P value
Systemic hypertension 74(64.3) 33(67.3) 0.56
Diabetes mellitus 6(5.2) 4(8.2) 0.22
Smoking 25(21.7) 14(28.6) 0.12
Sedentary lifestyle 56(48.7) 29(59.2) 0.05
Family history 67(58.3) 29(59.2) 0.94
Cholesterol 41(35.7) 21(42.9) 0.16
Table 1 - Clinical and sociodemographic characteristics of the 
sample - Porto Alegre, RS, 2012
Characteristics n(%)
Gender
Female 66 (57.4)
Age * 60.6 ±12.5
Risk factors
Systemic hypertension 74 (64.3)
Family history 67 (58.3)
Sedentary lifestyle 56 (48.7)
Smoking 25 (21.7)
Diabetes Mellitus 6 (5.2)
ABI
< 0.90 37 (32.2)
≥0.90 - 1.3 66 (57.4)
>1.3 12 (10.4)
*Variables described as mean ± standard deviation. ABI=ankle-brachial 
index .Note: (N=115).
<0.91 > 0.91 a 1.30 > 1.30
13.5%
3.0%
75.0%
p<0.001%
100%
80%
60%
40%
20%
0%
Figure 1 - Percentage of claudication associated with ABI measurements - Porto Alegre, RS, 2012
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DISCUSSION
This study demonstrated that the ABI and the Edinburgh 
Claudication Questionnaire are tools that provide important 
information on the risk for CVD, assisting in the early detec-
tion of asymptomatic cases. Moreover, they are instruments 
easy to use during clinical evaluation.
Currently, there are diagnostic measures of early inter-
vention that are effective in preventing cardiovascular mor-
bidity and mortality. The ABI is one of them, which is used in 
the early detection of PAD and hence, CVD(11,13). New tech-
nologies have emerged in recent years and a range of new 
drugs and effective procedures for the treatment of athero-
sclerotic diseases have been developed. The preventive care 
is encouraged by acting in the control of risk factors, since 
the numerous complications of CVD have a major impact on 
the health of individuals and also generate significant public 
cost increases(6).
The Edinburgh Claudication Questionnaire assisted in the 
detection of peripheral artery disease. It guided the defini-
tion of the presence or absence of IC in patients, along with 
clinical assessment. The IC can be a manifestation of PAD, 
characterized by pain, burning and stinging in the calf re-
gion and buttocks after physical activity(14). Among patients 
with claudication, in 28.6% (p= 0.001) the ABI was abnormal. 
Thus, the ABI showed to be valuable for detecting abnormal-
ity in both symptomatic as in asymptomatic individuals(15). 
Foremost, it proved to be an important strategy to help 
tracking the patients with CI, which was confirmed through 
the questionnaire applied by nurses(14).
In this investigation, the results are similar to those of 
other studies that indicate a relationship of ABI with PAD 
and greater frequency in females(11-12,14-15). A study with 407 
patients, which aimed at detecting the prevalence of asymp-
tomatic and symptomatic peripheral artery disease through 
the  ABI<0.90 with PAD and between 0.90 – 1.3 without PAD, 
associated with risk factors, also showed a predominance of 
females (54%) and older age (70.1±10.2 years)(5). 
Another important aspect was the presence of a seden-
tary lifestyle in 59.2% of patients with abnormal ABI (p= 0.05). 
In an observational study on the presence of risk factors in 
the general population, physical inactivity appeared at the 
top of the most significant risk factors(15). This reinforces the 
importance of encouraging physical activity at all ages and or-
ganizing activities of greater impact for this population.
Smoking was also present in the sample, however, with 
no statistical significance in relation to abnormal ITB. A study 
that also used the ABI and investigated its relation with 
coronary artery disease in 107 individuals, with the aim of 
analyzing the presence of PAD in patients undergoing car-
diac catheterization, showed a 64% prevalence of smoking 
in patients with abnormal ABI. Therefore, it confirmed that 
smoking is an important predictor for PAD(15). The presence 
of elevated total cholesterol, even when associated with ABI, 
did not show statistical significance, in spite of atheromato-
sis being related to aging(16). The average age of the sample 
was 60.6 ± 12.5 years, with the use of hypolipidemic without 
compromising peripheral circulation.
The ABI is also associated with hypertension since pa-
tients with ABI <0.90 are 52% more likely to develop hyper-
tension. This fact shows the importance of the care to hy-
pertensive individuals, avoiding aggravations that may result 
in the development of arterial disease in a shorter time(6). 
However, in this study, no statistically significant difference 
was found when hypertension was analyzed separately and 
compared with abnormal ABI.
The alteration of ABI values and the presence of CVD 
risk factors in the vascular clinic proved the existence of a 
relation between symptomatic and asymptomatic patients. 
However, when analyzing the prevalence of abnormal ABI 
values in Figure 1, it was found that the value>1.3 was signifi-
cant (p=0.001) when compared to other values.
In a cohort of The Strong Heart Study (SHS), the authors 
followed for 10 years (1989-1999) a population of 4,549 pa-
tients to verify whether there were differences among all the 
causes of mortality from CVD in the group with normal ABI 
values (≥ 0.9 – 1.3) and abnormal (< 0.9 or > 1.3). Abnormal 
ABI values were present in older patients, diabetics, hyperten-
sive, with elevated cholesterol and microalbuminuria, plus a 
percentage 3-5 times higher in those with death from CVD(17).
A limitation of this study was the high age of the sample. 
Vascular greater impairment in this age group should be con-
sidered, since the patients who had claudication also had al-
tered ABI.
CONCLUSION
This study demonstrated that the ABI associated with 
the result of the Edinburgh Claudication Questionnaire 
is correlated with the risk factors investigated, which 
qualifies it as a very important tool for clinical practice. 
Information regarding subclinical atherosclerotic disease, 
predictors of cardiovascular events, should be considered 
for use. It is a noninvasive method, easy to use by nurses, 
which should be encouraged given its low cost and poten-
tial for prevention of cardiovascular events.
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